




博 士 学 位 论 文
基于高频数据信息的波动率建模及其应用
研究




















































































































































































Volatility modeling has always been a central issue of Finance, and is widely ap-
plied in risk management, asset pricing and option pricing, etc. Moreover, since the
East Asia crisis and the subprime mortgage crisis, the spillover of risk among financial
markets makes the study of volatility spillover effect much more popular. In contrast to
traditional volatility modeling methods based on daily return, this thesis emphasizes the
volatility modeling methods using high frequency data information in modeling daily
volatility, capturing the the daily volatility spillover effect among major stock indices,
modeling the intraday volatility of CSI 300 stock index futures, and investigating the
volatility spillover effect among the CSI 300 stock index futures and indices.
First, in order to capture the structural breaks of daily realized volatility series,
this thesis proposes a new Markov switching stochastic volatility model based on real-
ized volatility. This method utilizes the informational advantage of realized volatility
and can identify the changes between high and low volatility regime endogenously.
Afterwards, the estimation method for this state space model with Markov switching
is provided and its advantage in volatility estimation is illustrated through simulation.
The empirical study using indices volatility of U.S., Japan, Germany, Hong Kong and
mainland China shows that this model can capture the regimes shifts of volatility during
financial crisis or normal periods.
Second, this thesis firstly introduces the Markov switching Granger causality
method into the study of volatility spillover effect, and avoids the issues of arbitrar-
ily splitting the sample or choosing the length of rolling windows in previous studies.
Based on the pattern of the regions of one-way, two-way or no Granger causality re-
lationship through data driven underlying Markov process, this method can provide a
time-varying description of the spillover effect. Using daily realized volatility series of
U.S., Japan, Germany, Hong Kong and mainland China from January 1996 to Septem-
ber 2012, the empirical result finds that during periods of financial crisis, especially
during Asian crisis, subprime mortgage crisis and European sovereign bond crisis, it is
more likely to have two-way influence. There exists obvious spillover effects among
developed economies, whereas the link between mainland China and the developed
economies is mainly focused on subprime mortgage crisis period.
Third, using the high frequency trading and limit order book data of CSI 300 index
futures, this thesis firstly utilizes the realized kernel method to obtain estimation of five














this thesis firstly systematically investigates the intraday relationship between volatility
and volume or liquidity measure, and makes comparison between financial theories
and empirical study of other markets. Based on those efforts, a new intraday stochastic
volatility modeling method using volume or liquidity measures is introduced, and it is
proven to have superior out-of-sample forecasting performance.
Last, based on the intraday five minutes volatility measure through realized kernel
method, this thesis develops a new volatility spillover index reflecting daily spillover
conditions, and avoid the limitation of average spillover effect of the sample in past
studies. Afterwards, this thesis investigates the determinants of volatility spillover in-
dex using volume or liquidity. The empirical study demonstrates that the rising of
volatility share of futures market is more likely to spill over to cash market, and the
improvement of liquidity, reflecting by increasing depth, rising depth volatility and the
deceasing of price impact measure, is more likely to lower the spillover effect. This
suggests that the authorities may pay special attention to the cross-market impact of
stock index futures, and may introduce more contracts, lower trading barrier, improve
the trading mechanism to enhance the liquidity, lower the spillover effect and promote
the stable, and healthy development of the market.
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